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Background: Perinatal stroke is a leading cause of early brain injury, cerebral palsy, and lifelong neurological
morbidity. No study to date has examined the impact of raising a child with perinatal stroke on parents and
families. However, a large breadth of research suggests that parents, especially mothers, may be at increased risk for
psychological concerns. The primary aim of this study was to examine the impact of raising a child with perinatal
stroke on mothers’ wellbeing. A secondary aim was to examine how caring for a child with perinatal stroke
differentially affects mothers and fathers.
Methods: In Study I, a matched case-control design was used to compare the wellbeing of mothers of children
with perinatal stroke and mothers of children with typical development. In Study II, a matched case-control design
was used to compare mother-father dyads. Participants completed validated measures of anxiety and depression,
stress, quality of life and family functioning, marital satisfaction, and marital distress. Parents of children with
perinatal stroke also completed a recently validated measure of the psychosocial impact of perinatal stroke
including guilt and blame outcomes. Disease severity was categorized by parents, validated by the Pediatric Stroke
Outcome Measure (PSOM), and compared across the above outcomes in Study I.
Results: A total of 112 mothers participated in Study I (n = 56 per group; mean child age = 7.42 years), and 56
parents participated in Study II (n = 28 per group; mean child age = 8.25 years). In Study I, parent assessment of
disease severity was correlated with PSOM scores (γ = 0.75, p < .001) and associated with parent outcomes. Mothers
of children with mild conditions were indistinguishable from controls on the outcome measures. However, mothers
of children with moderate/severe conditions had poorer outcomes on measures of depression, marital satisfaction,
quality of life, and family functioning. In Study II, mothers and fathers had similar outcomes except mothers
demonstrated a greater burden of guilt and higher levels of anxiety.
Conclusions: Although most mothers of children with perinatal stroke adapt well, mothers of children with
moderate/severe conditions appear to be at higher risk for psychological concerns.
Keywords: Perinatal stroke, Caregivers, Parent impact, Family impact, Pediatric neurological conditions,
Pediatric disabilities, Gender differencesBackground
Ischemic perinatal stroke is a focal interruption of blood
supply in the brain that is caused by the blockage of a
blood vessel between 20 weeks of fetal life to 28 days of
life [1]. This cardiovascular event occurs in at least 1 in
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unless otherwise stated.neurological disability. The majority of perinatal stroke
survivors experience chronic motor impairments, while
other typical outcomes include seizures, cognitive defi-
cits, sensorimotor deficits, and behaviour problems [2].
This condition impacts the child, parents, and family
across complex aspects of life and over the child’s life-
span. Despite this, no study to date has examined the
wellbeing of parents of children with perinatal stroke.
Several studies have examined the wellbeing of mothers
of children with chronic neurological conditions, such as
cerebral palsy, epilepsy, and developmental disabilities.al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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children with perinatal stroke will adapt well, they may be
at elevated risk for psychological concerns. Heightened
rates of stress and depression have consistently been
found among parents of children with cerebral palsy,
while heightened rates of anxiety have been found in re-
sponse to acute stressors (e.g., child’s diagnosis) [3,4].
Similar findings have emerged in the epilepsy and devel-
opmental disability literature with meta-analyses and re-
views supporting affected mothers’ increased susceptibility
to stress, depression, and other mental health concerns
[5-7]. Even though these mothers tend to have an in-
creased risk for psychological concerns, it is important to
note that a large portion of them demonstrate resiliency
[8].
Caregivers’ quality of life is influenced by their psycho-
logical functioning as well as other aspects of wellbeing
(health, independence, relationships, beliefs, and envir-
onment [9]). In line with previous research, mothers of
children with cerebral palsy and other neurological dis-
abilities tend to report poorer quality of life than
mothers of typically developing children [3,9,10]. An ex-
tensive review of 46 studies on mothers of children with
cerebral palsy highlights the consistency of this finding
within the literature [3] with only two studies failing to
find such an effect [9,11]. Nonetheless, many of these
mothers continue to report quality of life within the nor-
mal range.
Fewer studies have focused on the paternal impact of
raising a child with a neurological disability [12]. The
studies that have included fathers have generally found
them to have similar or better psychological outcomes
than mothers [12,13]. A meta-analysis of 229 adult care-
giver studies found that male caregivers tend to report
lower levels of stress and depression in conjunction with
higher levels of wellbeing and physical health than fe-
male caregivers, although the effects were small to very
small [14]. The authors note that these gender differ-
ences may stem from females’ increased caregiver re-
sponsibilities and stressors. Furthermore, other studies
have observed gender differences in the ways that par-
ents perceive and cope with stress [15].
Although there is an emphasis on primary caregivers
in pediatric disability research, a family systems per-
spective is increasingly being employed with an em-
phasis on parental, marital, and family functioning. In
terms of marital functioning, research indicates that
there is an elevated risk of divorce and separation
among parents of children with disabilities, albeit the
effect is smaller than previously believed (i.e., 3-7% in-
creased risk [16]). Hence, many parents of children
with disabilities have marriages within the normal
range of function and dysfunction [17]. Some authors
still insist that parents of children with disabilities havelower marriage quality and lower marital satisfaction
[18,19]. Alternatively, some authors argue that the
challenge of coping with a child’s disability can
strengthen and enrich an already satisfying marriage
[20].
With respect to family functioning, the results in the
literature have largely been mixed. More problematic
family functioning has been observed in families with
children with disabilities [21,22], while other studies
have failed to find such an effect [11,23]. In light of
these findings, Coffey suggests that caring for a child
with a disability may strain the family system by restrict-
ing family activities, but it also may strengthen the fam-
ily system by bonding family members [24]. Regardless,
there is widespread recognition of the value of family
functioning and its effect on individual family members.
Despite the overall impact of pediatric disabilities on
parents’ wellbeing, variation in outcomes exists depending
on the type and severity of the child’s condition [25]. For
instance, condition-specific effects have been observed for
epilepsy, cerebral palsy, and pervasive developmental dis-
order [10,26,27]. The differences in outcomes have been
attributed to the conditions’ unique presentations and as-
sociated challenges and strengths. Because no studies to
date have evaluated the wellbeing of parents of children
with perinatal stroke, the specific impact of this condition
is yet to be determined. As noted by Bemister and col-
leagues [28], these parents may present with elevated
levels of guilt and blame compared to other neurological
disabilities. This may occur because parents are aware of
the timing of their child’s stroke, but they are unaware of a
definitive cause; as a result, they may make causal attribu-
tions involving apparent events around the time of the
stroke (e.g., their actions during the last trimester and/or
medical staff actions during delivery).
In addition, differences in caregiver wellbeing have
emerged within specific conditions dependent on child,
parent, and environmental factors (e.g., child behaviour
problems, parent self-esteem, and socioeconomic status
[25]). One commonly researched determinant is condi-
tion severity. Even though there are inconsistent findings
on this topic, milder conditions have been associated
with better outcomes for parents of children with cere-
bral palsy [25,27]. These results may be due to the rela-
tive reduction of caregiver demands.
The existing literature highlights the importance of
examining the maternal, parental, and familial impact of
raising a child with perinatal stroke. Many families af-
fected by perinatal stroke remain underserved in our clin-
ical experience, which may be partially due to the paucity
of research on this population. Family-based research
studies on perinatal stroke may augment the existing lit-
erature, as well as enhance existing resources, supports,
and services available to affected families. Furthermore,
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increasingly revered service delivery approach for pediatric
neurological conditions [29].
The primary aim of this study is to examine the impact
of raising a child with perinatal stroke on mothers’ well-
being, as evident by measures of their depression symp-
toms, anxiety symptoms, stress levels, quality of life,
marital distress, marital satisfaction, and family function-
ing. A secondary aim is to examine how caring for a child
with perinatal stroke differentially affects mothers and fa-
thers. Based on previous literature, it was hypothesized
that mothers would have worse outcomes in all domains
measured relative to mothers of children with typical de-
velopment and fathers of children with perinatal stroke.
Methods
Participants
Mothers of children with typical development and
mothers and fathers of children with perinatal stroke were
identified through the Alberta Perinatal Stroke Project
(APSP). APSP is a population-based research cohort
of >180 perinatal stroke patients and >50 healthy controls
in southern Alberta. Mothers of children with typical de-
velopment were additionally recruited through a research
participation system at the University of Calgary and
community advertisements (printed and online). The
biological parents of children 0-18 years with a clinico-
radiographically confirmed perinatal stroke syndrome
(neonatal arterial ischemic stroke, periventricular venous
infarction, or arterial presumed perinatal stroke [30]) and
the biological mothers of typically developing children 0-
18 years (no known neurological or developmental condi-
tions) were included in this study. Participants were ex-
cluded if they had less than nine years of formal education
(excluding schooling prior to four years of age) or were
unable to fluently read English (based on self-report).
Procedure
Study I and II were conducted concurrently between
August 2012 and June 2013 as part of an ongoing re-
search project, and ethics approval was obtained from
the Conjoint Health Research Ethics Board at the Uni-
versity of Calgary. Parents were explained the study via
telephone or email (depending on their preference), and
consent was obtained prior to sending them a link to
the questionnaire battery. Individual links were sent to
the parents using the online survey software, Qualtrics,
which enabled participants to save and alter their re-
sponses prior to submission. All participants were given
the option to complete paper versions of the question-
naires. The vast majority of the participants received a
$10 eGift card in recognition of their contribution,
while the participants recruited through the university
received one bonus credit toward a course. The datawere downloaded from Qualtrics and stored in a secure
database at the Alberta Children’s Hospital.Measures
Demographics
The Demographics Questionnaire is a 26-item scale cre-
ated for an ongoing research project [28] to assess rele-
vant background information about the participants,
including their age, income, education, and ethnicity
(see Additional file 1 for the scale). This questionnaire
has not yet been validated.Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) is a
14-item scale that measures self-reported symptoms of
anxiety (HADS-A) and depression (HADS-D) within the
past week [31]. Comprehensive reviews of the HADS sug-
gest it has good reliability and validity in hospital and
community populations [32]. Furthermore, the scale is
commonly used among parents of children with and with-
out chronic conditions.Perceived stress
The Perceived Stress Scale (PSS) is a 14-item scale that
measures the extent to which situations are judged as be-
ing stressful, uncontrollable, unpredictable, and overload-
ing [33]. The PSS has good to very good reliability and
validity, and it has been deemed an effective tool for evalu-
ating stress in parents of children with disabilities [34].Family functioning and quality of life
The Pediatric Quality of Life Inventory Family Impact
Module (PedsQL FIM) is a 36-item scale that measures
the impact of pediatric health conditions on parent qual-
ity of life and family functioning [35]. The PedsQL FIM
generates three scores – Parents’ Health-Related Quality
of Life (HRQL), Family Functioning, and Total Score –
all of which have demonstrated internal consistency and
construct validity [36]. The PedsQL FIM has been widely
used among parents of children with chronic conditions,
but it is also suitable for healthy controls.Family impact
The APSP Parental Outcome Measure (POM) is a 26-
item scale that measures the impact of perinatal stroke
on parents and families [28]. As such, this scale was not
administered to parents of children with typical develop-
ment. The POM has three subscales that measure par-
ents’ psychosocial impact, guilt, and blame. Evidence for
the POM’s reliability and validity was gathered in its ori-
ginal validation study with parents of children with peri-
natal stroke.
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Only participants in marital or common-law relation-
ships completed the following scales:
The Dyadic Adjustment Scale (DAS) is a 32-item scale
assessing distress in marital or common-law relation-
ships [37]. The DAS is one of the most established ques-
tionnaires of its kind, and it has been shown to be
theoretically-based, valid, and reliable [37,38].
The Kansas Marital Satisfaction Scale (KMSS) is a glo-
bal measure of marital satisfaction that was adminis-
tered to complement the DAS [39,40]. The KMSS is
psychometrically sound and consists of three items that
assess satisfaction with one’s partner, marriage, and rela-
tionship [41].
Study part I: perinatal stroke vs. typical development
Statistical analyses
Descriptive statistics for demographic variables were cal-
culated and comparisons were made between the mothers
of children with perinatal stroke and the mothers of chil-
dren with typical development using chi-square analyses
for categorical data and t-tests for continuous data. A pre-
liminary examination of the data was conducted using
scatterplots and the results revealed substantial variation
in the outcome measures among the mothers of children
with perinatal stroke. As a result, the mothers were
grouped according to the severity of their child’s condi-
tion: mild and moderate/severe (moderate and severe con-
ditions were collapsed together due to the small sample
size of severe cases; see Results for details of this process).
Nonparametric statistics were conducted for the rest of
the analyses due to the unequal sample sizes and hetero-
geneity of variance among the outcome measures. Specif-
ically, Kruskal-Wallis H tests were used to compare the
groups on the outcome measures, followed up with
Mann-Whitney U tests. Bonferroni adjustments were ap-
plied to correct for family-wise error rates, and all statis-




A total of 82 mothers of children with perinatal stroke
met the study’s inclusion criteria and were recruited as
part of a larger ongoing research study [28]. A total of
62 mothers of children with typical development met
the study’s inclusion criteria and were recruited from
community advertisements (n = 34), the university
(n = 15), and the APSP control database (n = 13). Among
them, 56 were successfully matched to mothers of chil-
dren with perinatal stroke based on their child’s sex, age
(±2 years), and total gross family income (±1 category).
As highlighted in Table 1, the mothers of children with
perinatal stroke were comparable to the mothers ofchildren with typical development on all of the demo-
graphic variables examined.
Mothers of children with perinatal stroke were divided
into mild (n = 29) and moderate/severe (n = 27) condi-
tions based on parent classifications. These classifica-
tions were in very strong agreement with the results of
the standardized Pediatric Stroke Outcome Measure
(PSOM; [42]), which was available for 49 of the 56 cases
(Goodman and Krusk’s gamma correlation (γ) = 0.75,
p < .001). These groups did not differ on any of the demo-
graphic variables described in Table 1 (data not shown).
The mild, moderate/severe, and typical development
conditions were compared on the outcome variables, the
results of which are summarized in Table 2. Pairwise com-
parisons with Bonferroni corrections were conducted on
all significant findings and are listed in Table 3. The
mothers of children with typical development recruited
from different sources were also compared on the out-
come variables, but no statistically significant differences
emerged (data not shown).
Anxiety and depression
Although no statistical difference was found in symptoms
of anxiety among the conditions (HADS-A; p = .35), a sta-
tistically significant difference emerged when examining
symptoms of depression (HADS-D; p = .002). Pairwise
comparisons revealed that the moderate/severe condition
(Mdn = 5.00) had significantly more symptoms of depres-
sion than the mild condition (Mdn = 2.00, p = .001) and
typical development condition (Mdn = 3.00, p = .01). How-
ever, no statistical difference was found between the mild
and typical development conditions (p = .12).
Perceived stress
A similar pattern was observed in perceived stress
among the three conditions, but the results did not
reach statistical significance (PSS; p = .08).
Family functioning and quality of life
Significant differences were found among the groups in
the PedsQL FIM Total score (p < .001), Family Function-
ing score (p < .001), and Parent Health-Related Quality of
Life score (HRQL; p = .002). Pairwise comparisons showed
that the moderate/severe condition (Total Mdn = 53.47;
Family Functioning Mdn = 46.87; HRQL Mdn = 60.00)
had significantly lower scores (worse functioning) than the
mild condition (Total Mdn = 79.86, p < .001; Family Func-
tioning Mdn = 87.50, p < .001; Parent HRQL Mdn = 81.25,
p < .001) and the typical development condition (Total
Mdn = 78.13, p < .001; Family Functioning Mdn = 84.38,
p < .001; Parent HRQL Mdn = 72.50, p = .004) on all three
outcomes. No statistical differences existed between the
mild and typical development conditions on the outcomes
Table 1 Demographics as a percentage of the sample: perinatal stroke vs. typical development
Perinatal stroke Typical development Statistical value
Child demographics n (%) n (%) (p-value)
Age of child (years) Mean = 7.34 (SD = 5.20), Mean = 7.49 (SD = 5.15), -0.15 (.88)
Range = 0.75-18 Range = 0.50-18
Child’s sex
Male 29 (51.79%) 29 (51.79%)
Female 27 (48.21%) 27 (48.21%)
Ethnicity 1.46 (.23)
Caucasian/White 48 (85.71%) 43 (76.79%)
Other 8 (14.29%) 13 (23.21%)
PSOM totala 2.28 (2.43), 0-10 – –
Severity of conditionb –
Mild 29 (51.8%) –
Moderate 19 (34.0%) –
Severe 8 (14.2%) –
Parent demographics
Age of parents (years) Mean = 38.05 (SD = 6.64), Range = 27-55 Mean = 37.82 (SD = 7.23), Range = 22-51 .18 (.86)
Caregiver status 2.05 (.36)
Lone caregiver 8 (14.29%) 11 (19.64%)
Co-caregiver 48 (85.71%) 45 (80.36%)
Mental health concerns prior to child’s birth .73 (.39)
Yes 13 (23.21%) 17 (30.36%)
No 43 (76.79%) 39 (69.64%)
Total gross household income (CDN) 2.02 (.37)
< $70,000 19 (33.93%) 25 (44.64%)
$71,000-110,000 18 (32.14%) 12 (21.43%)
> $111,000 19 (33.93%) 19 (33.93%)
Hours spent working outside of the home 3.07 (.55)
<10 25 (44.64%) 18 (32.14%)
10-30 14 (25.0%) 15 (26.79%)
> 30 17 (30.36%) 23 (41.07%)
Education level 4.41 (.35)
≤ High school certificate 15 (26.79%) 10 (17.86%)
College certificate or diploma 20 (35.71%) 14 (25.0%)
Bachelor’s degree 14 (25.0%) 21 (37.5%)
Master’s, doctorate or professional degree 7 (12.5%) 11 (19.64%)
Note. n =56 for both groups. All statistical values are X2 unless otherwise specified.
aStatistical value is a t-value. bn = 49. cRating is based on parents’ self-reported perceptions of the severity of their child’s condition.
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p = .56 for HRQL).
Marital distress and satisfaction
For both measures of marital distress (DAS) and satis-
faction (KMSS), the moderate/severe condition tended
to have worse outcomes. However, a statistically signifi-
cant difference was only present for KMSS (p = .017;DAS: p = .25). Pairwise comparisons confirmed that the
moderate/severe condition (Mdn = 15.00) had signifi-
cantly less marital satisfaction than the mild condition
(Mdn = 18.00; p = .003). No statistical differences were
found between the typical development condition
(Mdn = 18.00) and the mild condition (p = .45) or the
moderate/severe condition (p = .04) after correcting the
p-value for family-wise error rates (p < .017).
Table 2 Comparison of mothers of children with typical development, mild conditions, and moderate/severe
conditions on outcome variables
Median [95% CI]
Typical dev. condition Mild condition Moderate/ severe condition X2 (p-value) Effect size (η2)
Anxiety & depression
HADS-A 7.00 [5.50-8.00] 7.00 [4.00-8.00] 8.00 [5.00-10.00] 2.11 (.35) .02
HADS-D 3.00 [2.00-4.00] 2.00 [1.00-3.00] 5.00 [4.00-9.00] 12.43 (.002)* .11
Perceived stress
PSS 22.50 [19.00-25.00] 21.00 [15.51-24.00] 26.00 [20.00-30.00] 4.93 (.08) .04
Marital strain
KMSSa,b 18.00 [17.00-18.00] 18.00 [17.00-21.00] 15.00 [12.00-18.00] 8.12 (.017)* .09
DASa,b 115.00 [106.01-120.00] 113.00 [105.00-122.00] 105.00 [88.00-116.00] 2.76 (.25) .05
Parent & family adaptation
PedsQL FIMa
Totala 78.13 [70.83-85.42] 79.86 [71.53-88.19] 53.47 [38.89-58.33] 24.38 (<.001)* .22
Parent HRQLa 72.50 [67.50-80.00] 81.25 [72.50-90.00] 60.00 [49.37-65.00] 12.08 (.002)* .11
Family Functioninga 84.38 [70.31-90.63] 87.50 [65.63-100.00] 46.87 [34.38-62.42] 25.77 (<.001)* .23
Note. n = 56 for typical development, n = 29 for mild condition, and n = 27 for moderate/severe condition. Higher scores indicate poorer functioning unless
specified otherwise. A η2 of .01 is a small effect, .06 is a medium effect, and .14 is a large effect [50].
*p-value is significant correcting for family-wise error rate (p < .025 for HADS, p < .025 for measures of marital strain, and p < .017 for PedsQL FIM).
aHigher scores indicate better functioning. bn = 45 for typical development, n = 27 for mild, and n = 24 for moderate/severe.
Table 3 Pairwise comparisons on outcome variables
Mann-Whitney U (p-value) Effect size (r)
HADS-D
Typical dev. vs. mild 644.50 (.12) -.17
Typical dev. vs. moderate/severe 500.50 (.01)* -.27
Mild vs. moderate/severe 183.50 (.001)* -.46
PedsQL FIM total
Typical dev. vs. mild 784.50 (.80) -.03
Typical dev. vs. moderate/severe 283.50 (<.001)* -.50
Mild vs. moderate/severe 139.00 (<.001)* -.55
PedsQL parent HRQL
Typical dev. vs. mild 748.50 (.56) -.06
Typical dev. vs. moderate/severe 459.00 (.004)* -.32
Mild vs. moderate/severe 188.00 (.001)* -.45
PedsQL family functioning
Typical dev. vs. mild 727.50 (.43) .08
Typical dev. vs. moderate/severe 305.50 (<.001)* -.23
Mild vs. moderate/severe 111.50 (<.001)* -.62
KMSSa
Typical dev. vs. mild 544.50 (.45) -.09
Typical dev. vs. moderate/severe 377.00 (.04) -.25
Mild vs. moderate/severe 171.00 (.003)* -.41
Note. n = 56 for typical development, n = 29 for mild condition, and n = 27 for moderate/severe condition. A r of |.1| is a small effect, |.3| is a medium effect, and
|.5| is a large effect [51].
*p-value (one-way) < .017.
an = 45 for typical development, n = 27 for mild, and n = 24 for moderate/severe.
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Statistical analyses
Mothers and fathers of children with perinatal stroke
were compared on demographic variables using chi-
square analyses for categorical data and paired samples
t-tests for continuous data. For the primary outcome
variables, the data were not normally distributed, so




A total of 56 parents (28 mother-father couples) of chil-
dren with perinatal stroke participated in this study. The
vast majority of the sample was Caucasian (92.86%) and
caring for a child with a mild condition (75%). No statis-
tical differences were found between the mothers and
fathers on the demographic variables examined with the
exception that fathers spent more hours working outside
the home compared to mothers (χ2(4,56) = 24.83,
p < .001; Table 4).
Psychosocial outcomes
A series of Wilcoxon matched pairs signed-rank tests re-
vealed that the mothers and fathers did not differ signifi-
cantly on the majority of the outcome measures after
controlling for family-wise error rates (Table 5). The
only statistically significant differences were on the mea-
sures of anxiety and guilt. The results suggest that
mothers have higher levels of anxiety (HADS-A: mother
Mdn = 7.00, father Mdn = 5.00; Z = -1.99, p = .023), as
well as higher levels of guilt regarding the cause of their
child’s condition (POM Guilt: mother Mdn = 7.00, father
Mdn = 4.00; Z = -2.33, p = .01) in comparison to fathers.
Although no significant findings emerged for the
remaining outcome variables, an examination of the ef-
fect sizes suggests that mothers may have slightly worse
functioning than fathers on measures of depression,
stress, quality of life, parent impact, and psychosocial
functioning (Table 5). However, no differences were ob-
served between mothers’ and fathers’ reports of marital
distress and satisfaction.
Discussion
The purpose of this study was to compare mothers of chil-
dren with perinatal stroke with 1) mothers of children
with typical development and 2) fathers of children with
perinatal stroke. Comparisons with the typical develop-
ment group revealed a promising finding: most parents of
children with perinatal stroke adapt extremely well. More
specifically, the mothers of children with mild conditions
were indistinguishable from the control group in all of the
examined outcomes (i.e., anxiety, depression, perceived
stress, marital strain and satisfaction, health-related qualityof life, and family functioning). Although variation in out-
comes was present among the mothers of children with
moderate/severe conditions, these mothers tended to have
increased symptoms of depression, decreased marital satis-
faction, poorer health-related quality of life, and poorer
family functioning. This finding is consistent with pediatric
disability research, which supports that these parents may
be in need of additional resources and services [5-7,43].
Comparisons of mothers and fathers of children with
perinatal stroke revealed that mothers have similar or
slightly worse functioning than fathers on the outcome var-
iables examined. The only statistically significant differences
between the groups were in measures of guilt and anxiety.
Mothers tended to have a greater burden of guilt regarding
the cause of their child’s condition, which is likely due, at
least in part, to their exceptionally intimate involvement
with their child at the time of the stroke (in utero or during
birth). Similarly, mothers tended to have increased levels of
anxiety, which is in line with previous research on pediatric
disabilities [12,13], as well as the general caregiver literature
[14]. This finding is also consistent with the small, but not
significantly different, gender effects observed in depres-
sion, stress, quality of life, parent impact, and psychosocial
functioning – all of which suggest fathers have better out-
comes. These effects may have failed to reach statistical sig-
nificance due to the limited sample of fathers in the current
study. Underrepresentation of fathers in caregiver research
is a longstanding issue with recognized barriers involving
perceived gender roles, restrictions due to employment,
and fathers’ limited involvement with health professionals
[44]. Swallow and colleagues provide several suggestions to
help address the underrepresentation of fathers in caregiver
research [44].
Data from this study build upon the existing disability
literature in several ways. Foremost, this is the first
study known to the authors that examines the impact of
raising a child with perinatal stroke. In order to gather a
preliminary and broad understanding of the parent and
family impact, a case-control study design and survey
methodology was utilized. This study design and meth-
odology enabled the authors to assess seven psycho-
social constructs in over 135 participants while largely
controlling for demographic variables. In addition, the
results of this study elicit clinically relevant questions
that lay the foundation for future research studies on
perinatal stroke. For instance, future research may
evaluate the percentage of parents that meet criteria for
psychiatric diagnoses, the impact of parent outcomes on
children, and the trajectory of parents’ psychosocial
functioning as the child progresses through different
stages of life.
Based on the results of this study, the family impact of
perinatal stroke appears to differ from other pediatric
conditions in the preponderance of condition severity
Table 4 Demographics as a percentage of the sample: mothers vs. fathers
Mothers Fathers Statistical value
Child demographics n (%) n (%) (p-value)
Child’s age (years) Mean = 8.25 (SD = 5.82), Mean = 8.25 (SD = 5.82), –
Range = 0.5-17 Range = 0.5-17
Child’s sex –
Male 15 (53.57%) 15 (53.57%)
Female 13 (46.43%) 13 (46.43%)
Ethnicity –
Caucasian/White 26 (92.86%) 26 (92.86%)
Other 2 (7.14%) 2 (7.14%)
PSOM totala Mean = 1.46 (SD = 1.35), Range = 0-5 Mean = 1.46 (SD = 1.35), Range = 0-5 –
Severity of conditionb
Mild 21 (75.00%) 20 (71.43%) .10 (.75)
Moderate 7 (25.00%) 8 (28.57%)
Severe 0 (0%) 0 (0%)
Parent demographics
Age (years) Mean = 40.57 (SD = 7.87), Mean = 42.32 (SD = 7.47), -.06 (.95)c
Range = 29-57 Range = 31-59
Ethnicity –
Caucasian/White 26 (92.86%) 26 (92.86%)
Other 2 (7.14%) 2 (7.14%)
Mental health concerns prior to child’s birth 1.02 (.50)
Yes 7 (25.00%) 4 (14.29%)
No 21 (75.00%) 24 (85.71%)
Total gross household income (CDN)d 2.00 (.37)
< $70,000 7 (25.00%) 6 (21.43%)
$71,000-110,000 10 (35.71%) 6 (21.43%)
> $111,000 11 (39.29%) 16 (57.14%)
Hours spent working outside of the home 24.83 (<.001)*
<10 13 (46.43%) 2 (7.14%)
10-30 6 (21.43%) 2 (7.14%)
>30 9 (32.14%) 24 (85.72%)
Education level 3.71 (.45)
≤High school certificate 4 (14.29%) 6 (21.43%)
College certificate or diploma 7 (25.00%) 7 (25.00%)
Bachelor’s degree 14 (50.00%) 8 (28.57%)
Master’s, doctorate, or professional degree 3 (10.71%) 7 (25.00%)
Note. n = 28 for both groups. All statistical values are X2 unless otherwise specified.
an = 54. bRating is based on parents’ self-reported perceptions of the severity of their child’s condition. cStatistical value is a t-value. dThe mothers and fathers are
from the same household, and therefore the differences reported in gross family income reflect differences in perception or understanding.
*p-value < .05.
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the participants were recruited from a population-based
sample and the consequences of the perinatal stroke
varied vastly from neurological normalcy to quadriple-
gia. In order to fully comprehend how perinatal stroke
differs and resembles other pediatric conditions interms of its family impact, research with chronic disease
controls is required.
Limitations
The results of this study must be interpreted within the
scope of its limitations. One of the greatest limitations is
Table 5 Comparison of mothers and fathers of children with perinatal stroke on outcome variables
Median [95% CI]
Mothers Fathers Z (p-value) Effect size (r)
Anxiety & depression
HADS-A 7.00 [6.00-8.00] 5.00 [3.50-8.00] -1.99 (.023)* -.27
HADS-D 2.00 [2.00-4.49] 2.00 [1.00-5.00] -1.14 (.13) -.15
Perceived stress
PSS 22.50 [18.00-24.00] 20.00 [16.00-26.50] -1.11 (.45) -.15
Marital strain
KMSSa 18.00 [17.00-19.00] 18.00 [16.00-19.00] -0.75 (.23) -.10
DASa 112.50 [105.00-121.00] 112.00 [104.00-127.00] -0.20 (.42) -.03
Parent & family adaptation
PedsQL FIMa
Totala 71.87 [59.37-84.72] 79.86 [70.84-86.11] -.80 (.21) -.11
Parent HRQLa 70.00 [60.00-90.00] 81.25 [74.00-90.00] -1.09 (.14) -.15
Family Functioninga 71.88 [56.25-89.06] 75.00 [65.62-90.63] -0.16 (.44) -.02
POM
Total 34.50 [27.50-47.00] 28.00 [19.00-36.49] -1.59 (.06) -.21
Psychosocial Impact 20.50 [16.50-29.50] 18.50 [13.00-24.00] -1.17 (.12) -.16
Guilt 7.00 [4.00-9.00] 4.00 [1.50-5.00] -2.33 (.01)* -.31
Blame 5.50 [4.00-7.50] 6.00 [4.00-8.49] -0.37 (.36) -.05
n = 28 for each group. Higher scores indicate poorer functioning unless specified otherwise. A r of |.1| is a small effect, |.3| is a medium effect, and |.5| is a large
effect [51].
*p-value (one-way) is significant correcting for family-wise error rate (p < .025 for HADS, p < .025 for measures of marital strain, p < .017 for PedsQL FIM, and
p < .0125 for POM).
aHigher scores indicate better functioning.
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mothers’ ratings. Hence, we are unable to eliminate the
possibility that mothers’ psychosocial functioning im-
pacted their perceptions of their child’s condition. How-
ever, an objective measure of functional impairment (i.e.,
PSOM) was available for 87.5% of the cases, and the re-
sults of the PSOM were in strong agreement with parent
ratings. Because PSOM scores were not available for all
of the participants in the study, they unfortunately could
not be used as the primary measure of condition sever-
ity, and instead they were used to validate parent ratings.
Another limitation is the generalizability of the findings.
The study sample consisted predominantly of educated
mothers of Caucasian descent with gross family incomes of
over $70,000 CDN (Mdn in Alberta = $89,830; Canada =
$72,240 [45]). Previous research has shown that socioeco-
nomic status and ethnic minority status are possible predic-
tors of poor coping following the diagnosis of a pediatric
disability [46]. As such, the results of this study may under-
estimate the overall effect of caring for a child with peri-
natal stroke, and they cannot be generalized to families
with different demographic profiles. Future research is
needed to assess the family impact of perinatal stroke
among more diverse populations, including in regions be-
yond southern Alberta.Lastly, this study utilized a population-based sample
and included parents of children with a wide range of
ages (0.5 to 18 years). Consistent with the study’s intent,
this provided an overarching picture of the psychosocial
effects of raising a child with perinatal stroke. However,
several questions remain about the parental effects
across the child’s lifespan. For example, parental distress
is expected to increase in response to initial diagnoses,
as well as in response to realized losses of developmental
milestones and other triggers for parental recognition of
childhood disability [3,47]. Longitudinal studies would
help elucidate this trajectory for parents of children with
perinatal stroke and the periods in which they have the
highest risk for psychological concerns.
Conclusions
The results of this study may be used to advocate for
families affected by moderate/severe perinatal stroke, as
well as to expand and enhance existing resources. There
is increasing recognition of perinatal or pediatric stroke
as a unique neurological condition that merits special-
ized clinics and services. Similarly, family supports tai-
lored for this specific population have emerged in the
past decade (e.g., the APSP Parent Support Group). The
results of this study may inform such supports and
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http://www.biomedcentral.com/1471-2431/14/182services by identifying parents at higher risk for psycho-
logical concerns (parents of children with moderate/se-
vere conditions), as well as identifying areas of concern
(parent depression, marital satisfaction, health-related
quality of life, and family functioning). Family-based sup-
ports are not only beneficial for the parents, but also the
entire family system [48]. Parent wellbeing has been
consistently shown to positively influence the health and
psychosocial functioning of children with pediatric dis-
abilities [5,6,49]. Thus, the results of this study may be
utilized by clinicians, policymakers, and researchers to
help enhance the quality of life of parents, families, and
children affected by perinatal stroke.
Additional file
Additional file 1: Demographics questionnaire: parents of children
with perinatal stroke.
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